Background: Mental foramen is one of the two foraminas situated on the anterolateral aspect of the body of mandible below the interval between the premolar teeth. They are slightly lower in edentulous individuals, which gives path for mental nerves and vessels. Morphological and morphometric parameters of mental foramen in relation to surrounding landmarks is clinically important, for providing a suitable data for dental surgeons and anaesthetics for an effective mental nerve block anaesthesia and for avoiding post-surgical complications due to nerve damage. This also helps for age estimation in fossil study. The following parameters were assessed to determine the distance of mental foramen from them; a) Alveolar crest, b) Lower border of mandible, c) Symphysis menti, d) Posterior border of ramus, e) Angle to foramen. Shape of foramen and level of teeth where the foramen is situated were also assessed.
INTRODUCTION
path to mental nerves and vessels [3, 4] .
Variations of mental foramens are often encountered ranging from difference in shape and positions [5, 6, 7] to the presence of accessory foramen [8] , or complete absence as mentioned in some cases [9, 10] . The mental nerve and vessels radiate through the mental foramen and supply sensory innervation and blood supply to the soft tissues of the chin, lower lip and gingival on the ipsilateral side of the mandible.
Additionally, local anaesthesia of the terminal incisive branches of the inferior alveolar and mental nerves can be obtained effectively if the mental foramen is correctly identified. Therefore, computerized tomography (CT) is more accurate for detecting the mental foramen than conventional radiographs reported by SonickM. et al [11] . The position of mental foramen has been studied by means of direct measurement on dry mandibles or by using radiographs of dry mandibles or in patients [12] [13] [14] . Standard anatomical [15] and radiological text books [16] contain conflicting statements regarding the location of mental foramen. The mental foramen is an important anatomical landmark to facilitate dental surgical, local anaesthetic and other invasive procedures [17] in accordance to its variations in the position, shape, size and presence of accessory mental foramen.
Knowledge of variations of mental foraminas required as many dental surgical procedures on the mandible such as; curettage of premolars, filling procedures, implantation, root canal treatments and orthodontic surgeries [18] are highly related with the position of mental foramen.
Aim:
The current study is done to analyze morphological and morphometric features of mental foramen in dry adult human mandibles in South Indian population in relation to surrounding landmarks which may furnish a reference for dentists in clinical practices.
Objectives: To evaluate the shape and position of the mental foramen, To assess the location of mental foramen with relation to various landmarks on the mandible and age obtained from the Department of Anatomy, Yenepoya Medical College formed the material for study. We observed the position of mental foramen with respect to teeth, its shape, and its location with respect to borders were noted.
Morphometric measurements of mental foramens in dry human mandibles, with or without intact teeth, with preserved alveolar margins, were used for our study. Bones with gross pathological deformities were excluded from our study.
Before measuring, mandibles were placed on a standard horizontal plane to which the lower border of mandible get its most contact when vertical pressure is applied to the molars [6, 19, 20] . The mandibles were observed macroscopically for the presence of mental foramen.
The data obtained was tabulated and analyzed by descriptive statistics using the SPSS software package for windows version 22.0. All the measurements were recorded by one of the authors to reduce bias.
We measured the distance of MF (in mm) from various landmarks including alveolar crest, lower border of mandible, symphysis menti and posterior border of the ramus of mandible with digital vernier caliper were calculated [21] (Figure 1) .
A-F : distance of alveolar crest to the upper margin of mental foramen.
B-F :
distance from lower border of mandible to the lower margin of mental foramen.
C-F :
distance from symphysis menti to medial margin of mental foramen.
D-F :
distance from posterior border of ramus of mandible to lateral margin of mandible.
MATERIALS AND METHODS
102 dry adult human mandibles of unknown sex Foramen lying on a longitudinal axis passing between first molar and second premolar; Foramen lying on a longitudinal axis through the first molar;
Foramen lying on a longitudinal axis passing between first and second molar Table 2 : Parameters to locate the right and left mental foramina from the prominent landmarks. Table 2 ).
The statistical analysis of position of MF and its size in relation with borders in right side is presented in the Table- would facilitate the dental surgeons to apply nerve block in different surgical procedures involving the lower jaw.
Shape: Mental foramen was seen oval in contour among various geographical populations.
Comparison of the percentages of oval and round shapes were recorded in the present study with that of the previous studies have been highlighted in Table 3 . Singh and Srivastav; 2010 [23] reported round contour of mental foramen among a study conducted in North Indian dry mandible specimens (94% on right side and 87% on left side among 200 specimens), which is similar to that of our studies. The present study on South Indian mandibles also projects the presence of round shape of mental foramina more than that of oval shape. Studies of Akhilandeswari; et al 2016 [26] , among South Indian population showed more prevalence of oval contour of mental foramen. This is contradictory to the present study. But, position of mental foramen was not a study objective by the above mentioned authors.
Position: There are significant differences reported in the position of MF among different ethnic groups. Igbigbi and Lebona [21] in Malawians and Mbajiorgu et al. [27] in Zimbabweans mandibles reported position III as the commonest one, followed by position IV; however, Santini and Land [6] in British and
DISCUSSION
MF is usually a single opening seen on each side of the body of mandible. In some cases, there may be complete absence of MF or it may be in multiples [15] . Variations of mental foramen were reported in different races in different geographic populations. They were having same or different age, sex and ethnicity; which were assessed using dry human mandible or by radiographic studies.
Different anatomy and radiology textbooks give contradicting statements regarding the morphometric characteristics of the mental foramen; thereby depicting variable racial trends [6] . Location, shape and position of mental foramen
Green [28] in Chinese mandibles observed position II being the commonest followed by position III.
In other studies on Kenyans mandibles [29] , the position II was found most common followed by position I and in Malay populations [30] the most common position was III followed by II, but in the above-mentioned studies right and left sides were not considered separately from each other.
Our study observed the III rd position of mental foramen (2nd premolar) were prevalent which was same as the studies of Agarwal and Gupta; 2011 [5] among 100 dry mandibles of Central India (Table 4) . But the studies on other different geographical regions were not similar with the present study.
Variability in MF position may be related to different feeding habits subsequently affecting mandibular development [20] . Prior knowledge of common positions in local populations may be helpful in effective nerve blocks and surgeries in those regions.
Location:
Comparison of the location of mental foramen from the prominent landmarks is identified in the present study with other studies as shown in Table 5 respectively. The location of mental foramen was found to be more closer to A-F in the present study. The comparative study was also showing almost the same results for the location parameter assessment.
CONCLUSION
orientation, shape, appearance and relation with teeth on lower jaw in different population groups. Therefore; it is essential to be aware of the possibility of these anatomical variations while planning surgery in that specific region to avoid nerve damage. This is also to enable effective mental nerve block anaesthesia. A prior CT scan can elucidate jaw structures and prevent patient morbidity.
Therefore, a detailed knowledge of the mental foramen and it's variation in different population is essential for dentists, orthopedicians and anatomists. Also the knowledge about the direction of opening is important for dentists while doing mental nerve block.
Prior knowledge of mental foramen variations helps surgeons in planning surgery in that region to avoid nerve damage and also enable effective mental nerve block anaesthesia while planning for closed surgeries.
Mental nerve paralysis is one of the principal complications of surgeries of the mental foramen regions. Mental foramen variations remain unnoticed and undiagnosed. In order to obtain effective nerve block and to avoid post procedural neurovascular complications in the mental region, particular attention should be paid to the morphology of the mental foramen.
The present study suggests, majority of the mandibles have found round shaped foramina lying in the apex of II nd premolar teeth. However, the variations do exist in the location,
